process, and the resulting polymer has a permanent 'memory', which allows subsequent and selective pattern binding. The formed three-dimensional space is complementary in terms of shape and chemical characteristics relative to the standard. The durability of the binding sites is retained by binding monomers, which, in turn, maintain functional monomers in the optimal configuration to allow the rebinding of a previously deleted molecule or ion [Vasapollo et al. 2011 ].
MAtErIALS And MEtHodS
Using the knowledge of appropriate specific and non-specific interactions between the monomer and reference molecule ion, it is relatively easy to obtain a polymer network of the binding sites.
In the literature, there are two common strategies used mainly in the synthesis of the porous polymers, dependent on the interaction between the particle embeddable (standard) and the monomer 
the strategy of creating porous polymers based on covalent bonds
For the synthesis of polymers with a molecular trace based on covalent bonds, the molecule mapped from the polymerisable functional monomer is linked by a covalent bond. It is a strong bond, and thus there is often a problem with the complete removal of the template molecule from the polymer matrix. As already mentioned, the first of the methods was used by Wulff et all [1973] , who synthesised polymers containing particles in a matrix of sugars or amino acid derivatives. The authors showed that in polymers obtained by this technique, specific adsorption selectivity increases with the amount of binding monomer [Yan and Ho Row 2006] .
the strategy of creating a porous polymer based on non-covalent bonds
During the synthesis of the polymer granules, which is based on the principle of non-covalent interactions between the particle imprints and the polymer, the specific binding regions are formed spontaneously, which provokes interactions between the particle and the embeddable functional monomer, which has been previously cross-linked. The reference molecule binds to the thus obtained polymer matrix, using ionic bonds, hydrophobic interactions and hydrogen bonds. In most cases, the formation of non-covalent interactions between the model and the monomer is stabilised by hydrophobic conditions, while strongly hydrophilic solvents may weaken such interactions. Also, be aware that some molecules, in particular those containing only one functional group, e.g. an isolated carboxyl group, usually produce polymers with limited molecular properties recognition, which have little practical use. Therefore, it is important to understand the principles of optimisation methods for the synthesis of polymers with a trace of molecular-based non-covalent bonds.
An appropriate understanding of them may allow the design of molecularly imprinted polymers having a large number of binding sites with high affinity mapped molecules. Also, the increase in the number of interactions between the pattern and the polymer can lead to better affinity and greater selectivity of the binding site. It should also be noted that in the case of the method of synthesis with a trace element using non-covalent molecular interactions, the number of functional groups in the binding site of the polymer does not result directly from the stoichiometry formed in the pre-polymerisation complex. It is defined and determined during polymerisation. It should also be taken into consideration that great difficulties are still being encountered in characterising the binding sites of structures during and after polymerisation, and these processes still constitute a considerable challenge [Yan and Ho Row 2006] .
Structure and properties, and the effect of the type and amounts of reactants on the process of preparing porous polymers
In the polymerisation process between the particle and the pattern of functional monomer, non-covalent bonds or stronger covalent bonds are formed. Their formation is determined by a number of factors which will ultimately determine the quality and durability of the obtained polymer [Luliński et al. 2008] . The most important parameters that influence the molecular printing process are the molar ratio of the binding monomer to the functional monomer, and the ratio of the functional monomer to the amount of a model. 
Structure and properties of functional monomers
The selection of functional monomers in the polymerisation process is one of the most important elements in order to 
Acid monomers
The most functional monomers used in the polymerisation process, which is based on non-covalent interactions, are acrylic acid and meth acrylic acid. Carboxyl groups present in both compounds may form hydrogen bonding with a pattern of molecules, as well as influence the dipole-dipole interactions.
With such weak interactions, a template molecule may be easily removed from the polymer matrix by washing with aqueous base, acid or methanol. Studies by Piletską et al. [2009] have shown that acidic monomers are more effective in the formation of ionic bonds than basic monomers [Vasapollo et al. 2011 ]. In addition, ionic interactions may be enhanced by using volatile monomers with stronger acidic properties, such as trifluoromethacrylic acid [Luliński et al. 2008 ].
Basic monomers
In the literature, many compounds employed as monomers having basic properties that were used to obtain porous polymers are described. However, unquestionably the most commonly used in the synthesis is 2-vinylpyridine and 4-vinylpyridine.
These compounds may form hydrogen bonds with the hydrogen molecule and acid-base systems. In addition, one should also remember the possibility of π-π interactions between the molecule and the polymer pattern, which are responsible for the formation of non-specific binding sites in the polymer matrix [Luliński et al. 2008 ]. 
Neutral monomers

crosslinking monomers
Crosslinking monomers, also known as binding monomers In the synthesis of ion-imprinted polymers and with a molecular trace, the most useful are divinylbenzene (DVB) and ethylene glycol dimethacrylate (EGDMA). As cross-linking monomers, there are the frequently used compounds, which have in their structure more than one acrylate group, e.g. trimethylolpropane trimethacrylate (TRIM), pentaerythritol triacrylate (PETRA) and pentaerythritol tetrakrylan (PETE). These compounds have even better properties when compared to EGDMA, while the alternative to EGDMA is 1,3-diizopropylenobenzen. The literature also mentions the use of other monomers, i.e. 1,4-butanediol dimethacrylate and triethylene glycol dimethacrylate [Vasapollo et al. 2011 ].
Initiators for the process of polymerisation
Free radical polymerisation initiators used in the process of preparing polymers with a molecular trace and metal ions imprinted polymers are usually diazo-and peroxide compounds.
The polymerisation initiators demonstrate stability at room temperature, and during polymerisation, when the temperature ranges from 60°C to 150°C, they degrade at a pre-determined rate to produce free radicals, thereby initiating the polymerisation reaction 
technology of receiving the porous polymerpolymerisation block
The polymerisation in the block is one of the most common methods of synthesis of the porous MIP and IIP. During the synthesis, the polymerisation mixture is formed, which comprises a pattern, a functional monomer, a cross-linking agent and an initiator. Next, it is hung in a properly selected porogen and polymerised. The resulting polymer block is ground to particles sized 20-100 μm, which are then sieved. The polymerisation process usually takes from 2 to 6 hours.
Although the block polymerisation is easy to conduct and does not require the use of modern equipment, it has some drawbacks. 
Application of polymers
The synthesis of polymer by weight was applied to prepare the polymer, which was used as the adsorbent solid phase extraction 
concLuSSIonS
